Multiannual variations in phytoplankton populations: what distinguished the blooms of Aphanizomenon ovalisporum in Lake Kinneret in 2010 from 2009?
The reasons for large multiannual fluctuations in phytoplankton biomass and composition in freshwater lakes are complex and involve many biotic and abiotic parameters. Here we studied the 2009 and 2010 summer-autumn blooms of the toxic, cylindrospermopsin producer, Aphanizomenon ovalisporum (hereafter Aphanizomenon) in Lake Kinneret (Sea of Galilee), Israel. During the summer the total dissolved phosphate concentration in the lake is very low, close to the detection level, limiting the development of phytoplankton. Earlier we showed that Aphanizomenon blooms are associated with a large rise in alkaline phosphatase (Apase) activity in the water body and that cylindrospermopsin produced by Aphanizomenon induces the PHO regulon, including secretion of Apase, in other alga thereby improving its own phosphate supply. Aphanizomenon transcripts of PHO and AOA (involved in cylindrospermopsin biosynthesis) genes in Lake Kinneret appeared much earlier in 2010 than in 2009 suggesting that the phytoplankton became phosphate-limited already at the beginning of its summer bloom in 2010 but much later in 2009. Water inflow and lake water temperatures were significantly higher in 2010 but the incoming nutrients were consumed by the much larger phytoplankton biomass early in 2010 before the beginning of the Aphanizomenon bloom. An analysis of abiotic and biological parameters provides an explanation for the very different development of Aphanizomenon populations during 2009 and 2010.